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(54) Process for manufacturing an automotive trim piece preweakened to form an air bag 
deployment opening 



(57) A process for manufacturing a trim piece to pro- 
vide a concealed deployment door and opening for an 
air bag in which a substrate panel. is formed with one or 
more integral door panels having an interposed gap pre- 
formed between one or more door panels and the sub- 
strate panel, and one side of each door panel is integral 



with the substratepanel structure to form a hinge. The 
substrate .panel is overlain with one or more covering 
layers extending over the door panel or panels and 
opening. The covering layers can be preweakened 
along the gap in.a correlated pattern, as by laser scoring. 
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Description 

Background of the Invention 

[0001] This invention concerns the manufacture of 
trim pieces such as instrument panels and steering 
wheel covers which overlie air bag installations and 
more particularly processes for manufacturing trim piec- 
es which have air bag canisters installed behind the trim 
pieces which are preweakened to allow an inflating air 
bag to form a deployment opening by forcing a con- 
cealed door section of the trim piece to separate and 
sw,ng out from the adjacent portion of the trim piece 
structure. 

[0002] One or more hinged deployment door panels 
overlying the air bag have long been incorporated in 
such auto trim pieces, which are held closed by tabs or 
other elements and are then forced open by the inflating 
air bag when the air bag is deployed. 
[0003] In recent years, so called "invisible seam" in- 
stallations have been developed, in which the separate 
visibly delineated doors initially used have been elimi- 
nated, and a smooth overlying covering extends over 
he tnm piece location whereat the air bag is mounted 
[0004] An opening is formed in the trim piece when 
the air bag is activated by the inflating air bag forcing 
itself through a section of the trim piece. This is accom 
plished by a preweakening of the trim piece at the air 
bag location to allowthe pressure of the inflating airbaq 
to cause a "door" tear in the trim piece to break free and 
hinge open along one side. 

[0005] Trim pieces are often constructed in layers in- 
cluding a stiff substrate panel, and overlying skin and 
foam covering layers, or with a skin bonded to a sub- 
strate panel. 

[0006] The substrate may be molded -first, and the 
skin and foam added subsequently. 
[0007] The preweakening has involved the formation 
of preweakening grooves in the trim piece and/or cov- 
ering layers molded into the piece, or the formation of 
the grooves as by laser scoring of the trim piece or com- 
ponents thereof. 

[0008] A separate door panel is often fit into an open- 
ing molded into the substrate panel, but this requires ad- 
ditional processing steps. 45 
[0009] Cutting through a substrate panel to form the 
door has also been practiced, but this requires a pow- 
erful cutting apparatus to sever the relatively thick sub- 
strate, increases cycle time, and in the case of laser cut- 
ting, requires handling of the by-products generated by so 
vaporizing of the substrate material. 
[001 0] It is the object of the present invention to pro- 
vide a simplified method of manufacturing an automo- 
tive trim piece which is preweakened to form an invisible 
seam deployment door opening for air bags - 55 



Summary of the Invention 

[0011] The above object and other which will be un- 
derstood upon a reading of the following specification 
and claims is achieved by a process in which a substrate 
panel is preformed with one or more deployment door 
panels, each integrally connected along one side to ad- 
jacent portions of the substrate panel, and with a gap 
spacing the unconnected door sides from the adjacent 
substrate sections. The connected side of the doorpan- 
el functions as a hinge when the panel is contacted by 
the inflating air bag. 

[0012] Bridging tabs may optionally be formed ex- 
tending across the gap at one or more locations to sta- 
bilize the panel with respect to the rest of the substrate 
panel. 

[0013] The one or more covering layers are later add- 
ed or formed at the same time to overlie the substrate 
panel. The covering layers may also be cut or scored as 
by directing a laser beam or other scoring or cutting 
agent through and along the gap, and tracing along the 
path of the gap in a door pattern, to preweaken the cov- 
ering layer in a pattern corresponding to the free un- 
hinged sides of the door sections. 

Description of the Drawing Figures 
[0014] 

Figure 1 is a perspective view of a trim piece having 
a double deployment door formed as a part of the 
process of the present invention, the trim piece be- 
ing preweakened by laser beam apparatus depicted 
diagrammatically. 

Figure 2 is a perspective view of a single door sub- 
strate panel formed as a part of the process of the 
present invention. 

Figure 3 is a perspective view of a single door sub- 
strate panel formed as a part of the process accord- 
ing to the present invention, having a hinge rein- 
forcement added. 
Figure 4 is a perspective view of a trim piece formed 
by the process according to the present invention 
Figure 5 is a view of the section 5-5 taken in Figure 

Figure 6 is a view of the section 6-6 taken in Figure 

Figure 7 is a view of the section taken through a trim 
piece having an alternate form of the tab features 
Figure 8 is a sectional view showing an alternate 
form of preweakening of the covering layers. 

Detailed Description 

[0015] In the following detailed description, certain 
specific terminology will be employed for the sake of 
clarity and a particular embodiment described in accord- 
ance with the requirements of 35 USC 112, but it is to 
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be understood that the same is not intended to be lim- 
iting and should not be so construed inasmuch as the 
invention is capable of taking many forms and variations 
within the scope of the appended claims. 
[0016] Referring to the Drawings, Figure 1 shows the 
inside of a trim piece 1 0 comprised of a substrate pane! 
12 which provides the structural integrity of the trim 
piece 1 0, and hence is thick enough to be relatively rigid. 
[0017] The substrate panel 12 can be constructed us- 
ing conventional materials such as suitable polymers or 
wood fiber, and using conventional processes such as 
injection molding, casting, and thermoforming. 
[001 8] In the embodiment shown in Figure 1, a "de- 
ployment opening is defined by a pair of generally rec- 
tangular deployment door panels 14 integrally connect- 
ed along one of the sides 16, each defining a parallel 
hinge axis for swing out movement of the door panels 
14. 

[0019] The perimeter of the other three sides of the 
door panels 14 are defined by a gap pattern 18 which 
may be preformed at the same time as the substrate 
panel 12 itself. ... 

[0020] The substrate panel 1 2 has one or more cov- 
ering layers 20 which overlie the exterior of the substrate 
panel 12, i.e., the side of the trim piece 10 exposed to 
view within the passenger compartment. The covering 
layer 20 may be a flexible skin of a plastic such as TPO 
and may be supported by a foam layer 22. The covering 
layers 20, 22 extend smoothly over the door panels 14 
and the gap 1 8 to render the door panels 1 4 not visible 
to a passenger or driver within a vehicle passenger com- 
partment. The substrate panel is generally attached to 
a rigid supporting structure in the vehicle. 
[0021] The inside of the cover layers 20, 22 are ex- 
posed within the. perimeter gap 18 so as to allow a 
preweakening cut 19 to be applied after the trim piece 
has been completed to eliminate the need to align a 
preweakened cover layers 20, 22 with the door panels 
14. 

[0022] Such, preweakening is preferably carried out 
with a laser beam, as described in detail in U.S. patents 
5744776 and 5,883,356, issued to the same assignee 
as the assignee of the present application. Other proc- 
esses may. also be used, such as a mechanical knife (as 
described in U.S. patent 5,21 7,244, also assigned to the 
assignee of the present application). 
[0023] Ultrasonic, hot knife, and water jet machining 
are other processes which may be used. 
[0024] A laser beam generator 26 is shown in Figure 
1 , with positioning apparatus 24 provided to cause the 
laser beam to trace along the gap 18 so as to cause 
continuous or intermittent scoring of the covering layers 
20, 22 to accomplish a preweakening as described in 
the above referenced patents. A gauging sensor (not 
shown) may also be used to carry out a particular 
preweakening program, and laser generator controller 
28 may vary the laser power, velocity, etc. to in turn vary 
the depth or extent of scoring or cutting to achieve a 



desired degree of preweakening along the gap pattern 
18. 

[0025] As also shown in Figure 1 , bridging tabs 30 
may extend across the gap 18 at selected locations to 

5 provide strength to the trim piece 1 0 by connecting the 
door panels 1 4A : 1 4B to mach other and to the adjacent 
regions of the substrate panel 14. 
[0026] Figure 2 shows the application to a substrate 
panel 12A having only a single deployment door panel 

10 32. Also shown is a stiffener frame 34 affixed to the pe- 
rimeter of the gap 1 8A and door panel 32 to stiffen the 
substrate panel 12A for purposes as described in U.S. 
patent 5,393,088. 

[0027] Figure 3 shows the addition of a hinge rein- 

15 forcement 36, such as a sheet of scrim, which can be 
attached to insure that the door panel 30 does not break 
free. An integrally molded reinforcement may also be 
employed. Such a reinforcement could also be extend- 
ed to cover the complete door panel. 

20 [0028] Figures 4-8 show further details of the trim 
piece 1 0 made by the process of the present invention. 
[0029] The covering layers may comprise a polymer- 
ic, leather or fabric skin 20 and foam plastic layer 22 
overlying the. substrate 12. 

25 [0030] The tabs 30 can take various design configu- 
rations and extend across the gap 18. The tabs can be 
integrally molded with the substrate or can be attached 
to. the substrate separately as shown in Figure 7. The 
hinge 16 may comprise a reduced cross section area 

30 recessed in from either surface of the substrate panel 
12A. 

[0031 ] The weakening cut or cuts 1 9 are aligned with 
the gap 18 and may only penetrate the foam layer 22 
(Figure 6) or a cut 1 9A may extend into the skin 20 (Fig- 
35 ure 8). 

[0032] Figure 7 shows a tab 30A which is not integral 
but rather underlies the door panel 1 4 to provide support 
against inward pushing forces applied to the outside of 
the trim piece 10. 

40 [0033] Forming of the substrate panel can be done in 
several ways including injection molding, casting or 
thermoforming. Preferred materials for the substrate 
panel comprise thermoset and thermoplastic polymers 
but other materials can be used, including wood fiber 

45 and metal. An air bag canister can also be included as 
an integral part of the substrate panel. The door panel 
or panels can be made integrally with the substrate pan- 
el (i.e., door and substrate molded simultaneously into 
.one piece) or made separately (i.e., substrate panel 

50 molded with door opening and door panel attached to 
substrate panel subsequently). The door panel or pan- 
els and particularly the hinge can be further reinforced 
via rigid or flexible materials (hard plastic scrim fabric, 
" metal, etc.). This reinforcement can take place either 

55 during any forming of the substrate panel, i.e., by co- 
molding scrim fabric with integral deployment door 
hinge, or after forming of the substrate door panel. The 
gap separation between the door panel sides and the 
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substrate panel can be complete with no material joining 
the two panels or partial. The optional stiffener frame 
e,ther integral with the substrate panel or separate may 
also be located extending outside and around the door 
opening perimeter. Alternatively, the substrate panel 
may be attached to the air bag canister through fasten- 
ers or bolts located around the door perimeter 
[0034] The covering layers can be flexible or rigid and 
include foams, leather, vinyl/TPO/TPE/TPU skins fab- 
rics and laminated wood. In a foam/skin/construction 
injection of plastic foam between the skin and substrate 
ayers generally requires that the door perimeter gap be 

temporarily sealed to allow properfoam expansion Pre- 
weakening of one or more of the covering layers can be 
earned out by any of several contacting or non-contact- 
ing scoring-cutting techniques, i.e., mechanical knife 
water jet, ultrasonic cutting, etc. A preferred method is 
cutting or scoring with a laser beam that can pre-weaken 
rapidly, accurately and in any desirable configuration 
and pattern, i.e., continuous or semi-continuous 
grooves, perforations, slots, etc. The preweakeninq 
scoring or cutting can be carried out from either side of 
the substrate panel but preferably from the inside 
[0035] If a laser beam is utilized, this enables the trim 
piece manufacturer to first assemble the trim piece and 
hen rapidly and accurately pre-weaken the covering 
layers through or along the separation between the sub 
strate panel and the door panel or panels without having 
to cut through the substrate panel, which can be of sub- 
stantial thickness. 

[0036] During the preweakening step, gauging ofthe 
thickness of the covering layer or layers thickness can 
be mcluded to better control the laser so that it removes 
the desired amount of covering material. Gauging can 
be done from either side of the covering layer or layers 
using any of various types of sensors, including ultra- 
sonic, infrared, and capacitance type sensors 
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Claims 



1. 



A process forconstructing a trim piece having a sec- 
tion preweakened in a pattern to allow formation of 
one or more deployment doors for an air bag instal- 
ment to be overlain by said trim piece preweakened 
section, the process comprising the steps of: 

forming a'stiff substrate panel with one or more 
door panels recessed into said substrate panel 
with a gap pattern extending about a portion of 
the perimeter of said one or more door panels 
said gap extending completely through said 
one or more door panels, 
said forming step including the step of forming 
said one or more door panels so as to be joined 
along one side to said substrate panel to form 
a hinge; 

thereafter overlaying said substrate panel and 
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said one or more door panels with one or more 
cover layers extending across said substrate 
panel and said one or more door panels to 
bridge said gap pattern; and 
subsequently preweakening at least one of said 
overlaying one or more covering layers by cut- 
ting into the inside of said cover layers through 
said gap. a 

The process according to claim 1 further including 
the step of partially preweakening said one or more 
cover layers along said gap. 

The process according to claim 1 or 2 further includ- 
ing the step of integrally forming one or more bridg- 
ing tabs extending across said gap to join said one 
or more door panels to adjacent portions of said 
substrate panel. 

The process according to anyone ofthe foregoing 
claims further including the step of reinforcing the ' 
perimeter of said opening with a stiffener frame. 

The process according to anyone of the foregoing 
claims further including the step of reinforcing said 
hinge of said one or more door panels . 

The process according to anyone ofthe foregoing 
cla.ms further including the step of reinforcing said 
one or.more door panels. 



7. A process forconstructing a trim piece having a sec- 
tion preweakened in a pattern to allow formation of 
one or more deployment doors for an air bag install- 
ment to be overlain by said trim piece preweakened 
section, the process comprising the steps of: 

forming a stiff substrate panel having an open- 
mg therein; recessing one or more door panels 
into said opening, with a predetermined gap be- 
tween adjacent portions of said one or more 
door panels and the perimeter of said opening 
said one or more door panels joined along one 
side to said substrate panel to form a hinge- 
overlaying said substrate panel with one 'or 
more cover layers extending across said one 
or more door panels and said gab therebe- 
tween; 

preweakening said overlaying covering layers 
by scoring portions of the inside of said cover 
layers at least partially along said gap. 

Aprocessforconstructingatrimpiecehavingasec- 
tion preweakened in a pattern to allow formation of 
two deployment doors for an air bag installation to 
be overlain by said trim piece preweakened section 
the process comprising the steps of: 
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forming a stiff substrate panel; 
recessing two door panels into an opening in 
said substrate panel, with a gap between adja- 
cent portions of said door panels, said gap ex- 
tending completely through said door panels; 
said recessing step including the step of form- 
ing each of said two door panels so as to be 
joined along one respective side thereof to an 
adjacent portion of said substrate panel to form 
a hinge; 

thereafter overlaying said substrate panel and 
said recessed door panels with one or more 
cover layers extending across said substrate 
pane! and said door panels to bridge said gap 
therebetween; and 75 
subsequently preweakening at least one of said 
overlaying one or more covering layers by cut- 
ting into the inside of said cover layers through 
said gap between said doors. 

20 

The process for constructing a trim piece having a 
section preweakened in a pattern to allow formation 
of a pair of deployment doors for an air bag instal- 
ment to be overlain by said trim piece preweakened 
section, the process comprising the steps of: -25 

forming a stiff substrate panel having an open- 
ing therein; recessing a pair of door panels into 
said opening, with a predetermined gap be- 
tween adjacent portions of said door panels, 30 
each of said door panels joined along one side 
to said substrate panel to form a hinge; 
overlaying said substrate panel with one or 
more cover layers extending across said door 
panels and said gap therebetween; 35 
preweakening said overlaying covering layers 
by scoring portions of the inside of said cover 
layers at least partially along said gap. 
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